Caenorhabditis elegans were induced to form true dauer juveniles by the material lyophilized from a water solution in which living C. elegans (1 g fresh weight/50 ml distilled water) were incubated for 24 hr at 20°. The material best induced dauer formation at 23°, pH 6.0, 2% agar with 1/8 strength of Sayre et al.'s axenic medium. Overcrowding itself exerted no major effect. First and 2nd stage juveniles most actively secreted the dauer inducing substance into the incubating medium. Neither dauer juveniles nor other nematodes such as Bursaphelenchus xylophilus or Neoaplectana carpocapsae secreted the active substance.
It has been reported that the second stage juveniles (J2) of Caenorhabditis elegans molt into a developmentally arrested state called the dauer juvenile (DJ) under unfavorable growth conditions such as starvation or overcrowding (Cassada & Russell, 1975; Albert et al., 1981) . These reports, however, do not provide information about the direct causes of DJ formation. Cassada & Russell (1975) suggested that shortage of food initiated dauer larvae ( = DJ). Klass & Hirsh (1976) also reported an increase in DJ with a decrease in E. coli as the food source. On the other hand, Swanson & Riddle ( 1981 ) produced two types of mutants by using ethylmethanesulphonate (EMS); "constitutive", which produce dauer stages even when food is abundant, and "defective", which do not produce dauer juveniles even when starved. The "defective" mutant has morphologically abnormal afferent nerve endings (Albert et al., 1981 The remaining factor would be the accumulation of nematode metabolites, which Yarwood and Hansen also suggested. The present report describes the nematode metabolites that specifically induce formation of dauer juveniles of C. elegans and the optimal physical conditions for DJ formation.
MATERIALS AND METHODS
Caenorhabditis elegans var. Bristol Strain N2 (wild-type) originally from S. Brenner, was obtained from Dr. J. Miwa and maintained axenically in liquid medium consisting of 4 % soy peptone, 3% yeast extract and 10 % HLE (Sayre et al., 1963) . C. elegans were mass-cultured in the liquid medium for 5 to 7 days, then poured onto a glass wool column (dia. 28 mm, length 50 mm). The juveniles that passed through the column were almost all lst stage juveniles (length: 290 ± 20 Dauer juveniles (DJ) were identified by their morphological characteristics and survival after exposure to 1 % SDS (sodium dodecyl sulphate) for 30 min. Unless otherwise stated, dauer formation was determined after 6 days incubation at 23°.
Thirty J 1 were placed in a 300 ml Erlenmeyer flask containing 40 ml of liquid axenic medium and incubated with shaking at the rate of 70 cycles per min at 20°. Population growth and DJ emergence were investigated by random samplings of three flasks each until all nematodes died without being subcultured.
Liquid axenic medium was prepared in the followings strengths: 0, 1/8, 1/4, 1/2, and 1. Each 0.4 ml was poured onto 2 % agar (2.4 ml) in a Falcon petri dish (dia. 35 mm) and permitted to seep into the agar. Soon after the water on the surface was allowed to evaporate off in a clean bench, J 1 were placed on the agar at the rate of 1, 10, 30 and 100 individuals per square cm and incubated at 20°. The experiment was repeated 3 times in quadruplicate, except for the single J inoculation, which was repeated more than 10 times for each treatment. Six days after, percentages of DJ were determined. One gram of live nematodes was washed 3 times with M-9 buffer (Brenner, 1974) and incubated in 50 ml of distilled water on a shaking platform (70 c.p.m.) at 20°. The solution was filtered through a filter paper after 24 hr incubation, and the filtrate was sterilized by 0.22 gm Millipore filtration. A 0.4 ml aliquot of filtrate was layered on to 2 % agar in a 35 mm petri dish that had been previously impregnated with 0.4 ml of 1/8 strength of Sayre's liquid medium. After the water on the surface evaporated, 30 Jt were placed on the agar and incubated at 20°. Plates were examined for dauer formation at regular intervals. The experiment was set in quadruplicate. To see whether a specific stage is involved in the induction of DJ formation,
